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» 

DETAILED ACTION 

* * ** * 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 1 
December 2006 has been entered. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 5-8 are rejected under 35 U.S.C. 112, second paragraph, as being 

♦ 

indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claims 5, 7, and 8 recite the limitation "confinement rings." There is insufficient 
antecedent basis for this limitation in the claim, since independent Claim 2, from which 
these claims ultimately depend, recites "at least one confinement ring," not "confinement 
rings." Claim 6 is rejected due to its dependence on Claim 5. 

Claim Rejections • 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the. basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 2, 3, 5-10, and 18-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 6,074,518 to Imafuku et al. in view of U.S. Patent 
6,019,060 to Lenz. 

In regards to Claim 2, Imafuku et al. teaches a plasma processing apparatus for 
processing a substrate (Figures 11 and 12), comprising: a plasma processing chamber 
2 with chamber walls (Figure 1 1); a substrate support 5 within the chamber walls; and a 
magnetic source for generating a magnetic field for magnetically enhancing the 
confinement of the plasma, wherein the magnetic source comprises a first magnetic 
element 73 comprising magnets 74 provided around the substrate support 5, and a 
second magnetic element 71 comprising magnets 72 provided around the upper 
electrode 2. 

In regards to Claims 2, 9, and 20, Imafuku et al. does not expressly teach that 
the apparatus further comprises first and second confinement rings.placed within and 
spaced apart from the chamber walls and between the first and secbnd*magnetic 
elements, such that the magnetic elements are spaced apart from the' confinement rings 
and on opposite sides of the confinement rings, and placed such that magnetic field 

■ 

lines passing from the first magnetic element to the second magnetic element pass 

■ 

through the confinement rings; the confinement rings being moveable to define a 
variable gap used to vary pressure in the plasma volume. 

Lenz teaches first and second confinement rings 316, 320 (Figure 3) placed 

« ■ 

within a chamber and spaced apart from the chamber walls (ex. Figure :1), the 
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confinement rings defining a plasma volume in combination with a substrate support 
104, the confinement rings being moveable to define a variable gap used to vary 

• ■ 

pressure in the plasma volume. (Column 7, Lines 22-56) >p 

It would have been obvious to one of ordinary skill in the art to modify the 
apparatus taught by Imafuku et al. to incorporate the vertically arranged and moveable 
confinement rings taught by Lenz. The motivation for making such a modification, as 
taught by Lenz (Column 7, Line 64 - Column 8, Line 25), would have been to allow local 
control of the pressure at the substrate surface during plasma processing, and thereby, 

4 

among other benefits, to improve response time. 

t 

Since the first and second magnetic elements 73, 71 taught by Imafuku et al. are 
arranged around the substrate support and the upper electrode, respectively, they 
would have the claimed spatial relationship to the confinement rings taught by Lenz, 
and the vertical magnetic field produced by the magnetic elements would pass through 
the confinement rings, as broadly recited in the claims. 

In regards to Claim 3, it is considered that the magnetic elements of Imafuku et 
al. would be inherently structurally capable of performing the intended use recited in the 

* 

claim of producing a magnetic field that would increase collisions of charged particles 
with the confinement rings taught by the combination of Imafuku et al; and Lenz, due to 
the interaction between the vertical magnetic field and the charged particles in the 
plasma. It has been held that claims directed to apparatus must be distinguished from 
the prior art in terms of structure rather than function. In re Danly, 263 F.2d 844, 847, 
120 USPQ 528, 531 (CCPA 1959). Also, a claim containing a "recitation with respect to 
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1 1. 
." 

the manner in which a claimed apparatus is intended to be employed does not 

* • » 

differentiate the claimed apparatus from a prior art apparatus" if the prior art apparatus 
teaches all the structural limitations of the claim. Ex parte Masham, 2 USPQ2d 1647 
(Bd. Pat. App. & Inter. 1987) 

In regards to Claims 5 and 8, these claims recite relative dimensions of the first 
and second magnetic elements and the first and second confinement rings. The 
combination of Imafuku et al. and Lenz does not expressly teach a specific dimensional 
relationship between the magnetic elements and the confinement rings. However, in 
Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 (Fed. Cir. 1984), cert, 
denied, 469 U.S. 830, 225 USPQ 232 (1984), the Federal Circuit held that, where the 

* 

only difference between the prior art and the claims was a recitation of relative 
dimensions of the claimed device and a device having the claimed relative dimensions 
would not perform differently than the prior art device, the claimed device was not 
patentably distinct from the prior art device. Similarly, in the instant case, the inner and 
outer diameter of the confinement rings is not believed to cause a difference in 
performance of the apparatus, since narrower or wider confinement rings would still be 
just as capable of closing and opening the variable gap. Therefore, the relative 
dimensions between the confinement rings and the magnetic elements is similarly 
considered not to patentably distinguish the claimed invention from that taught by the 
combination of Imafuku et al. and Lenz. 

In regards to Claim 6, Imafuku et al. does not expressly teach that the diameter 
of the first magnetic element is not equal to the diameter of the second magnetic 

i 

■ i 
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element. However, Imafuku et al. teaches that the magnetic elements generate a 

< 

particular magnetic field that then determines the confinement of the charged particles 
within a plasma volume. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention, as a matter of routine experimentation, to provide first and second 
magnetic elements having different diameters, in order to optimize the particular 
magnetic field that is produced and the confinement of the charged particles within the 
plasma volume. 

In regards to Claim 7, the vertical magnetic field produced by the magnetic 
elements taught by Imafuku et al. would pass through the region of the confinement 
rings taught by the combination of Imafuku et al. and Lenz, as broadly recited in the 
claim. 

In regards to Claim 10, the first and second magnetic elements 73, 71 as taught 
by Imafuku et al. would be located below and above the variable gap formed by the 
confinement rings taught by the combination of Imafuku et al. and Lenz, and therefore 
would not "cross" the variable gap, as broadly recited in the claim. 

In regards to Claim 18, each of the first and second magnetic elements as taught 

* » 

by Imafuku et al. has a pole from a north pole to a south pole, wherein the pole of each 
of the first and second magnetic elements has a direction that extends between a 
chamber top to a chamber bottom (i.e. has a vertical direction), as broadly recited in the 
claim. (Figure 12) 
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In regards to Claim 19, the vertical magnetic field lines passing from the first 
magnetic element 73 to the second magnetic element 71 as taught by Imafuku et al. 
would pass through the sides of the confinement rings that form the largest surfaces of 

■ • • 

the confinement rings taught by the combination of Imafuku et al. and Lenz at an angle 
of approximately 90 degrees, which falls within the range recited in the claim of being 

■ 

between perpendicular and 45 degrees. 

In regards to Claim 21, since the confinement rings taught by the combination of 
Imafuku et al. and Lenz are arranged vertically, the pole of the first magnetic element 73 
would have a direction that extends from the first to the second confinement ring (i.e. 
vertically), as broadly recited in the claim. 

" 4 

In regards to Claim 22, see the discussion of Claim 19. 

t 

In regards to Claim 23, the first and second magnetic elements 73, 71, as taught 
by Imafuku et al., are within the chamber walls. (Figures 1 1 and 12) 

Response to Arguments 
6. Applicant's arguments with respect to the pending claims, now amended have 

■\ 
■» 

been considered but are moot in view of the new ground(s) of rejection made in view of 



the amendment to the claims. 



Conclusion 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Maureen G. Arancibia whose telephone number is (571) 

/ ■ 

i c , 

272-1219. The examiner can normally be reached on core hours of 1.0*5, Monday- 
Friday. 



k r 

= i'-r. 
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If attempts to reach the examiner by telephone are unsuccessful the examiner's 



supervisor, Parviz Hassanzadeh can be reached on (571) 272-1435,; The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. ; >< 

Information regarding the status of an application may be obtained from the 



> 



Patent Application Information Retrieval (PAIR) system. Status information for 



published applications may be obtained from either Private PAIR onPublic PAIR. 



Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.usi)to.gov. Should 

■ < 

you have questions on access to the Private PAIR system, contact the Electronic 

: • 

"* r 

V. t 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Maureen G. Arancibia Parviz Hassanzadeh 

Patent Examiner Supervisory Patent Examiner 

Art Unit 1763 Art Unit 1763 



